Post-extubation stridor remains relatively common in paediatric patients; it was observed in 2.4% in a large Australian series 1 . Conventional therapy comprising racemic adrenaline and dexamethasone often fails to obviate the need for re-intubation. A case of post-extubation stridor successfully managed by continuous positive airway pressure (CPAP) is described.
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CASE REPORT
A 15-year-old girl with fractures of her leg and skull was mechanically ventilated for cerebral contusion. A 7.0 mm cuffed Portex endotracheal tube (ETT) was inserted on admission. No local injuries or oedema were noted. The chest remained clear and she was extubated five days later. Her neurological state had been static, with hemiparesis and stupor.
Severe stridor occurred within minutes of extubation, with virtually no response to nebulized adrenaline 5 mg and intravenous dexamethasone 8 mg. She was re-intubated within 30 minutes using a cuffed 6.5 mm ETT. The fit was tight enough not to permit any air leak and the cuff was deflated. The vocal cords looked normal, but the trachea and the subglottis were markedly red and oedematous on direct preintubation laryngoscopy.
Over the ensuing four days parenteral dexamethasone was continued, without any observable improvement in her airway diameter. The ETT was then replaced with a nasal uncuffed 6.0 mm tube which allowed some air leak. The subglottis and the proximal trachea remained red and swollen.
After another three days (eleven days after admission) and still under dexamethasone cover, she was extubated again. By then she had improved neurologically, moving her right arm and leg to command.
Within three minutes the stridor reappeared, with tachypnoea and relapse into stupor. No response was obtained with nebulized adrenaline and additional dexamethasone.
As the stridor appeared to be directly related to the use of an ETT, it was decided to apply CPAP by mask, with a view to tracheostomy if re-intubation was again required. She was placed on a 5 cm H 2 O continuous flow CPAP system maintained by 40 l/min flow of 40% oxygen. There was an immediate and progressive improvement, allowing removal of CPAP in 48 hours and discharge to the ward a day later.
DISCUSSION
Upper airway obstruction due to subglottic oedema resulting from intubation is well recognized in children; their smaller airway lumen is more prone to obstruction 2 . It is unlikely that the original insertion of a cuffed ETT was significant in our patient as she was at the adult end of the paediatric age group. A recent study showed no increased incidence of postextubation stridor with cuffed tubes even in infants 3 .
The use of corticosteroids to prevent postextubation oedema remains controversial and unproven 4 ; their use in this patient with established oedema was even less likely to be successful.
CPAP was applied in our patient as an interim measure, to reduce the work of breathing and improve oxygenation prior to likely re-intubation and tracheostomy. The extent of the immediate and sustained improvement was surpising. A Medline search recovered a report of nasopharyngeal CPAP used for post-extubation stridor in infants 5 but no case analogous to ours. We hope to extend our initial observation, perhaps combining CPAP with heliumoxygen administration 6 already used in this setting.
The mechanism of action of CPAP in this setting must remain speculative. One possibility is that, even within the relatively rigid subglottic compartment, a small increase in airway diameter was achieved by redistributing the mucosal oedema by hydrostatic force. This would markedly reduce the resistance to flow governed by the Poiseuille-Hagen equation 7 : Resistance = 8 x length 2 viscosity/π x radius 4 CPAP may also help splint the collapsible part of the upper airway above or below the glottis, an action well-documented in the context of obstructive sleep apnoea 8 . The extent to which such a collapse may have been present in our patient remains unknown.
Upper airway obstruction may, per se, induce pulmonary oedema 9 . There was no clinical evidence for this in our patient and the short duration of stridor makes it unlikely; nevertheless, subclinical oedema may have contributed a component to the patient's overall respiratory distress. Increased inspiratory force due to such distress would in turn increase the tendency to collapse in the upper airway. CPAP would help to control the oedema and stabilize the upper airway, diminishing the work of breathing in this setting. The distress would be reduced and a vicious cycle interrupted.
